Neural stem cells (NSCs) persist in the forebrain subventricular zone (SVZ) within a niche containing endothelial cells. Evidence suggests that endothelial cells stimulate NSC expansion and neurogenesis. Experimental stroke increases neurogenesis and angiogenesis, but how endothelial cells influence strokeinduced neurogenesis is unknown. We hypothesized intact or oxygen-glucose deprived (OGD) endothelial cells secrete factors that enhance neurogenesis. We co-cultured mouse SVZ neurospheres (NS) with endothelial cells, or differentiated NS in endothelial cell-conditioned medium (ECCM). NS also were expanded in ECCM from OGD-exposed (OGD-ECCM) endothelial cells to assess injury effects. ECCM significantly increased NS production. NS co-cultured with endothelial cells or ECCM generated more immature-appearing neurons and oligodendrocytes, and astrocytes with radial glial-like/reactive morphology than controls. OGD-ECCM stimulated neuroblast migration and yielded neurons with longer processes and more branching. These data indicate that intact and injured endothelial cells exert differing effects on NSCs, and suggest targets for stimulating regeneration after brain insults.
Introduction
Neural stem cells (NSCs) persist in the mammalian forebrain subventricular zone (SVZ) and generate olfactory bulb interneurons (Altman, 1969; Kaplan and Hinds, 1977) . Factors that maintain SVZ NSCs in a quiescent state or stimulate them after injury are largely unknown, but some cues likely derive from cells in the local environment, as SVZ NSCs reside within a niche containing vascular, glial and ependymal elements. Endothelial cells prominently influence the neurogenic niches of adult rodent and songbird (Leventhal et al., 1999; Louissaint et al., 2002; Palmer et al., 2000) . Manipulating angiogenesis influences neurogenesis in the songbird higher vocal center (Louissaint et al., 2002) , and rodent SVZ explants co-cultured with endothelial cells generate more neurons (Leventhal et al., 1999) . SVZ-derived neuroblasts also migrate alongside blood vessels to reach the olfactory bulb (Bovetti et al., 2007) . Non-contact co-cultures of endothelial cells with embryonic cortical NSCs show bi-directional effects, including increased NSC self-renewal and neurogenesis, suppression of NSC differentiation, and stimulation of blood-brain barrier formation (Shen et al., 2004; Weidenfeller et al., 2007) . Also, endothelial cells seeded onto embryonic NSC-derived neurospheres (NS) in three-dimensional cultures attach and migrate into the NS, further supporting interactions between neural and vascular elements (Milner, 2007) .
Less is known about how brain injury influences the SVZ niche. Stroke in neonatal and adult rodents increases striatal SVZ neurogenesis and stimulates neuroblast migration to injury, resulting in low-level cell replacement (Arvidsson et al., 2002; Parent et al., 2002; Plane et al., 2004) . Stroke-induced neurogenesis may arise from changes in the SVZ niche that promote proliferation, along with injury cues that attract migrating neuroblasts and stimulate their differentiation. Supporting this idea are findings that SVZ angiogenesis and neurogenesis increase after cortical thermocoagulation lesion (Gotts and Chesselet, 2005) . Stroke also stimulates neuroblast migration to peri-infarct cortex alongside blood vessels (Ohab et al., 2006) . Moreover, administration of the angiogenesis inhibitor endostatin after experimental stroke decreases both angiogenesis and neurogenesis, suggesting that angiogenesis is necessary for stroke-induced neurogenesis (Ohab et al., 2006) . Consistent with these findings, co-cultures of SVZ NSCs with intact or ischemia-altered endothelial cells reveal that intact endothelial cells increase NSC proliferation, while those from the ischemic border stimulate neuronal differentiation (Teng et al., 2008) .
To further investigate how normal or injured endothelial cell secreted factors regulate postnatal SVZ NSCs, we co-cultured SVZNeurobiology of Disease 37 (2010) 218-227
